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the CCRadiology of HIV/AIDS in China: Current status and clinical
application*AbstractHIV infection targets at the human in the human body and targeting damage to immune system to compromise the result in hypoimmunity.
HIV associated damages to tissues and organs as well as AIDS related infections caused by various pathogens and neoplasms are clinically
common. AIDS related diseases are the main cause of death in patients with AIDS. Therefore, early prevention as well as appropriate and
immediate treatment against AIDS related diseases play key role in prolonging the survival period and improving quality of life in patients with
AIDS. In recent years, medical radiology has gained rapid development, which plays an important role in diagnosing and treating HIV/AIDS
related diseases. The findings by medical radiology constitute an important chain of evidence for HIV/AIDS related diseases. Developed from
traditional morphological radiology to current functional and molecular radiology, the modern medical radiology is providing a flood of
diagnostic information to guide clinical practice. It is expected to provide accurate data for the location of lesions as well as quantitatively and
qualitatively radiological diagnosis. Based on the radiological data, the goal of individualized treatment can be achieved.
© 2015 Beijing You’an Hospital affiliated to Capital Medical University. Production and hosting by Elsevier B.V. This is an open access article
under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
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AIDS, acquired immunodeficiency syndrome, is referred to promotes clinical translation, which benefits the population of
as a newly emerging plague in the 21st century. Generally,
HIV/AIDS remains to be a lowly prevailing disease in China.
But in particular populations and local regions, it is highly
prevalent, which presents challenges to its prevention and
treatment. In China, HIV/AIDS has been officially listed as
one of the major infectious diseases. It has been reported that
the alive HIV carriers and AIDS patients had reached 508,864
by Jan 31, 2015, including 302,498 alive HIV carriers and
206,366 alive AIDS patients. In addition, the death cases had
reached 160,288 by Jan 31, 2015 [1].
In the recent 30 years, the rapid development of medical
radiology promotes the birth of new ideas and theories in the
field of medicine, which are guiding the technological
advances for medical diagnosis and treatment. Meanwhile, as
the symbol of the most advanced technology in medical
diagnosis and treatment, medical radiology is playing an
important role in medical diagnosis and treatment. It provides
evidence for the early diagnosis of HIV/AIDS related diseases
and for the assessment of therapeutic efficacy. And it alsoeview under responsibility of Beijing You'an Hospital affiliated to
Medical University.
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nificance in maintaining human health as well as social and
economic development.
1. Definition of radiology of HIV/AIDS
Radiology of HIV/AIDS is a discipline intended for radi-
ological characterization and its revolution of HIV/AIDS
related diseases caused by compromised immunity of HIV-
infected or AIDS patients. And it is a new field encompass-
ing studies on radiological characterization of HIV/AIDS
related diseases due to compromised immunity caused by HIV
infection. The revolutions of the radiological characterization,
as well as their pathological basis, are also studied by scholars
of this field.
2. Importance of HIV/AIDS radiology
HIV/AIDS related disease is systemic whose incidence is
increasing along with the prolonged survival period of the
patients after receiving HARRT. Initially, HIV/AIDS related
disease is caused by singular pathogenic infection. But cur-
rently, it has developed into multi-pathogenic infections, with. Production and hosting by Elsevier B.V. This is an open access article under
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knowledge about the particularity and complexity of HIV/
AIDS related disease, its diagnosis is often uncertain, which
further leads to delayed and inappropriate medication in
clinical practice. Death is therefore the final outcome of the
patients. Herein, we recommend practitioners in radiology
know more about the spectrum of HIV/AIDS related diseases
and their radiological demonstrations for better pre-clinical
diagnosis of the disease. Based on the radiological character-
ization of HIV/AIDS related disease, the radiologists can even
make a suspected diagnosis of HIV/AIDS and recommend
laboratory test for a definitive diagnosis. It is of great sig-
nificance for the clinical diagnosis of asymptomatic HIV
infection. There were also patients whose surgical plan had to
be changed due to detected HIV positive in preoperative
immunoassay. Such problems could be avoided if the patients
had received pre-clinical radiological examination. Therefore,
radiological diagnosis and differential diagnosis of HIV/AIDS
related diseases are necessary and important in clinical prac-
tice [2,3].
3. The latest understanding about radiology of HIV/AIDS
In China, AIDS patients are treated primarily in specialized
hospitals of infectious diseases or local community based
hospitals. Due to historical reasons, these hospitals are poorly
equipped with health care professionals and medical facilities.
Clinicians and radiologists in these hospitals generally gain
insufficient knowledge about radiology of HIV/AIDS. And
intensive and extensive radiological studies on HIV/AIDS
related diseases are generally impossible. However, in large
comprehensive hospitals, knowledge about radiology of HIV/
AIDS related diseases is insufficiently acknowledged. HIV
positive is commonly detected in routine preoperative tests or
routine tests before specialized examinations, which can be
traced back in radiological data. The misdiagnosis and/or miss
diagnosis in such cases can be avoided when radiologists gain
sufficient knowledge about radiology of HIV/AIDS. Based on
such knowledge, the radiologists can be aware of the diagnosis
and differential diagnosis of HIV/AIDS related diseases.
When the patients are unaware of the infection or when they
are unwilling to report the infection, the radiologists can infer
a suspected diagnosis and recommend further laboratory test
to exclude or define the diagnosis. Therefore, clinical appli-
cation of the research achievements is of great importance in
promoting individualized treatment and reasonable use of
antibiotics. At present, patients with HIV/AIDS in developed
countries, such as European countries and the United States,
enjoy almost the same quality of life as the healthy individ-
uals, and death rarely occurs due to HIV/AIDS related com-
plications [2,3]. Such achievements are related to the sufficient
knowledge about HIV/AIDS, effective prevention, and accu-
rate diagnosis. We believe that HIV/AIDS should be treated by
(1) anti-HIV therapy; and (2) therapies for related diseases.
Primary and secondary therapy should be distinguishingly
given based on the individual conditions for optimal ther-
apeutic plan. Therefore, it is urgently needed to disseminateknowledge about radiology of HIV/AIDS for early diagnosis
of the related disease and effective assessment of the ther-
apeutic efficacy. Such measures are intended to decrease the
incidence and mortality of HIV/AIDS related diseases [2,3].
4. Complexity of HIV/AIDS radiology
Along with the wide use of HAART, the survival period of
AIDS patients is generally prolonged, and damages to HIV
infected tissues and organs are progressively aggravating.
Multi-pathogenic infections occur due to progressively com-
promised immunity of the infected patients. The occurrences
of multi-pathogenic infections are based on more complex
underlying mechanisms, showing more complex radiological
demonstrations. The radiology of HIV/AIDS is characterized
by: (1) During the whole progress of HIV infection, one sys-
tem or organ is primarily affected to cause related disease and
involvement of multiple systems is rare. However, with the
wide use of HAART and thus prolonged survival period of
AIDS patients, concurrent multiple systems infections are
more likely to occur. The incidences of HIV/AIDS related
neoplasms are also increasing. (2) Along with the changing
immunity of the patients, corresponding pathogen infection
and related neoplasm may occur. (3) As an individual, one
patient with HIV/AIDS may simultaneously sustain damages
to tissues and/or organs due to HIV infection, HIV/AIDS
related diseases (including infections and neoplasms), natu-
rally occurring disease due to aging, and complex occurrences
of pre-HIV disease and newly occurring disease after HIV
infection. (4) HIV/AIDS related diseases before the use of
HARRT radiologically evolve after the use of HARRT. (5)
Radiological diagnosis and differential diagnosis based on
clinical staging of HIV/AIDS facilitate the specificity and
effectiveness of the therapeutic interventions [2,3].
5. Radiology based typing of HIV/AIDS related diseases
According to the origin and quality, HIV/AIDS related
diseases can be classified into the following types: (1) the
diseases caused by HIV itself; (2) opportunistic infections; and
(3) HIV/AIDS related neoplasms.
According to the location of lesions and incidence, HIV/
AIDS may also be classified into the following types: (1) the
nervous type; (2) the respiratory type; (3) the ocular type
(including orbit disease and fundus disease); (4) the hep-
atobiliary type; (5) the gastrointestinal type; (6) the car-
diovascular type; (7) the skeletal and muscular type; and (8)
the cutaneous type [2e5].
6. Clinical application of radiological characterization of
HIV/AIDS related diseases
CT scanning and MR imaging can defined the location, size
and range, as well as quantity of the lesions in the nervous
system, hepatobiliary system and muscular skeletal system. In
combination to the immunological indicators or pathological
analysis, the diseases can be qualitatively defined, such as
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infection induced encephalitis, tuberculosis (TB), toxoplasmic
abscess and lymphoma. DR and CT provide valuable data for
the diagnosis of cardiovascular or respiratory diseases, such as
pulmonary TB, fungal pneumonia, bacterial pneumonia, viral
pneumonia, protozoa (Toxoplasma) pneumonia and KS sar-
coma. In combination to laboratory tests and biopsy, the
diagnosis of such diseases can be defined. Ophthalmoscopy
and fluorescein angiography (FFA) can locate and define the
range of HIV/AIDS related ocular fundus lesions. And their
qualitative diagnoses can be made in combination to labo-
ratory tests. Gastrointestinal endoscopy and barium meal
radiography, in combination to biopsy, can define the diag-
nosis of gastrointestinal fungal inflammation, ulceration,
tuberculosis, related lymphoma and Kaposi's sarcoma [4,6e9].6.1. Clinical application of functional CT and MRIWater-based image of energy spectrum CT shows the
increased water content in the diseased tissues. Thereby, dif-
ferent lesions can be analyzed. Otherwise, by scatter diagram,
histogram and energy spectrum curve for the water content,
differences between normal and diseased tissue as well as
different diseased tissues can be assessed. MR based DWI and
MR based spectroscopy characteristically demonstrate
changes of tissue structures, such as cellular swelling and
destruction, morphological changes of nucleus, and abnormal
permeability of cells. Based on the difference in diffusion
degree of diseased and normal tissues, differential diagnosis of
HIV/AIDS related malignancy from benign neoplasm can be
made. The demonstrations of elevated Cr and reduced NAA by
MR spectroscopy indicate lesions of infection. MR spectro-
scopy can also facilitate in distinguishing consolidated tumor
part from peritumoral edema. In addition, it can be used to
show ADC value of the brain parenchyma as well as the
metabolism indices, including the ratios of Cho/Cr, NAA/Cr,
and NAA/Cho. Therefore, in addition to diagnosis and dif-
ferential diagnosis, therapeutic assessment can be performed
by functional imaging. PWI can be applied to assess the
hemodynamic changes within micro vessels. The FA value and
the ADC value by DTI demonstrate the capacity of nerve
conduction [10,11]. PET-MR (WB-DWI) is capable of
assessing the morphology and function of general lymph
nodes for patients with AIDS, defining the primary and
metastatic lesions of HIV/AIDS related malignancies, and
assessing therapeutic efficacy.6.2. Clinical application of molecular imagingThe specific probe of PET-CT and PET-MR can simulta-
neously demonstrate the pathophysiological and morpho-
logical changes of the lesions. Thus, the location and
qualification of the lesions can be concurrently defined, which
facilities in formulating therapeutic plan to be referred to by
physician. In such a way, the diagnostic accuracy is greatly
improved and a more reasonable therapeutic plan can be for-
mulated. By molecular imaging, the preclinical studies forbiomarkers of HIV/AIDS related brain cognitive impairment
syndrome are also of great clinical significance for early
diagnosis of preclinical cognitive impairment in patients with
AIDS. based on such studies, effective early intervention is
possible to reverse the condition.
7. Research achievement on radiology of AIDS
Currently, the studies on radiology of HIV/AIDS system-
atically summarize the spectrum of HIV/AIDS related diseases
and elucidate the path for noninvasive diagnosis of HIV/AIDS
related diseases by radiology. Despite of their complexity,
radiological characterization of HIV/AIDS related diseases
and the related pathomechanism have been revealed. The
theoretical system of radiology on HIV/AIDS related diseases
has been systematically elucidated. Multimodal function
molecular imaging has been applied to explore HIV/AIDS
related neuropathy. And database of basic scientific studies has
been established for clinical application. Based on the data-
base, standard operational procedures for radiological diag-
nosis of AIDS have been established. All the research
achievements have been recognized by international and
national peer scholars and have gained widespread application
in clinical practice.
8. Future development of radiology of HIV/AIDS
With the rapid development of radiological techniques, we
will gain more intensive knowledge about HIV/AIDS related
diseases and their pathomechanisms. In the future, it is
promising that radiological examinations would gain more
focused attention in clinical diagnosis and treatment. The
mainstream for the development is integration of multiple
radiological modalities, integration of targeted contrast agent
and radiological technology. The radiology of HIV/AIDS is
developing towards application of preclinical molecular
imaging, with advantages of noninvasiveness, data integration,
and accurate diagnosis. For instance, Breast Coil and Dyna-
CAD have been reported with more accurate diagnosis and
individualized therapeutic plan for breast diseases. They well
integrate functional imaging to anatomic and morphologic
imaging, demonstrating the developmental orientation of
medical radiology, which definitely promotes the further
development of radiology of HIV/AIDS.
Acknowledgments
Supported by: Beijing Natural Science Foundation (No.
7132108), The capital health research and development of
special (No. 2011-2018-01), Beijing Municipal Admin-
istration of Hospitals Clinical Medicine Development of
Special Funding Support (No. ZYLX201511).
References[1] Chin J AIDS & STD Mar 2015;21(3).
4 Editorial / Radiology of Infectious Diseases 2 (2015) 1e4[2] LiHongjun.Atlas of differential diagnosis inHIV/AIDS. PMPH; 2008. p. 10.
[3] Li Hongjun. Radiology of HIV/AIDS. London Springer; 2013. p. 11.
[4] Li Hongjun. Diagnostic imaging in AIDS in China: current status and
clinical application. Chin Med J 2011;124(7):963e4.
[5] Li Hongjun, Cheng Jingliang. AIDS complicated with intestinal lym-
phoma: X-ray radiology, CT scan and pathological findings. Chin Med J
2011;124(9):1427e30.
[6] Li Hongjun, Cheng Jingliang. Imaging and pathological findings of AIDS
complicated by pulmonary Rhodococcus equi infection. Chin Med J
2011;124(7):968e72.
[7] Li Hongjun, Gao Yanqing, Cheng Jingliang, Zhang Yuzhong. Diagnostic
imaging, preautopsy imaging and autopsy findings of 8 AIDS cases. Chin
Med J 2009;122(18):2142e8.
[8] Li Hongjun, Li Ning, Li Yunfang, Mi Haifeng, Cheng Jingliang. Clinical
manifestations of imaging demonstrations of AIDS-related nervous system
infections. Chin Med J 2013;126(22):4371e9.
[9] Zhang Yuzhong, Li Hongjun, Cheng Jingliang, Wu Hao, Bao Dongying.
CT image demonstrations of HIV-seropositive tuberculosis and their
relationship with CD4þ T-lymphocyte count. Chin Med J
2011;124(5):693e8.
[10] Li Yunfang, Li Hongjun, Gao Quansheng, Yuan Da, Zhao Jing. Structural
gray matter change early in male patients with HIV. Int J Clin Exp Med
2014;7(10):3362e9.[11] Li Ruili, Mi Haifeng, Zhao Jing, Yuan Da, Ding Jinli, Li Hongjun. White
matter damage and effects of nadir CD4þ count on patients with
asymptomatic HIV associated dementia complex eA DTI study. Radiol
Infect Dis 2014;(1):11e6.
Hongjun Li*
Jinli Ding
Department of Diagnostic Radiology, Affiliated Beijing
You'an Hospital, Capital Medical University,
Beijing 100069, China
*Corresponding author.
E-mail address: lihongjun00113@126.com (H. Li).
14 February 2015
Available online 21 June 2015
